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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth 
in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 3, 
2004 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 22-23 are rejected under 35 U.S.C. 102(b) as being anticipated by Yamazaki 
et al. (JP 10-1035469). 

Regarding claim 22, Yamazaki et al. teach a method comprising the steps of: 
adding an element (106) for facilitating crystallization of an amorphous 

semiconductor thin film (103) (see Fig. 1B); 

carrying out a first heat treatment (1 st heat treatment) to transform the amorphous 

semiconductor thin film into a crystalline semiconductor thin film (see Fig. 1C and 

paragraph [0041])); 
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carrying out a second heat treatment of irradiating a ultraviolet light ("excimer 
laser") to said crystalline semiconductor thin film (see paragraph [0045]); 

carrying out a third heat treatment in a reducing atmosphere including halogen 
element (HCI) after the second heat treatment (see paragraphs [0049] and [0052]). 

Regarding claim 23, Yamazaki et al. teaches that the second heat treatment is 
carried out at a temperature of 900 to 1200 °C (see paragraph [0064]). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claim 15-21, 24, 28, 30-115 and 123-178 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yamazaki et al. (JP 10-1035469) in view of Sato et al. (US Pat. 
No. 5,869,387). 
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Regarding claims 15, 17, 20, 28, 30-35 and 177-178, Yamazaki et al. teaches a 
method of fabricating a semiconductor device comprising: 

adding an element (nickel acetate solution) for facilitating crystallization of an 
amorphous semiconductor thin film (103) to a part or an entire region of the amorphous 
semiconductor thin film (see fig. 1 B and paragraphs [0039] and [0040]); 

carrying out a first heat treatment (1 st heat-treatment) to transform the part or the 
entire region of the amorphous semiconductor thin film into a crystalline semiconductor 
thin film (107) (see Fig. 1C and paragraph [0041]); 

irradiating a laser light ("excimer laser") to said crystalline semiconductor thin film 
(see paragraph [0045]); and 

carrying out a second heat treatment for the crystalline semiconductor thin film at 
900 to 1200 °C in a reducing atmosphere (nitrogen atmosphere) after the irradiation of 
said laser light (see paragraph [0064]), 

wherein asperities ("irregularity") of a surface of said crystalline semiconductor 
thin film are formed by said laser light (laser annealing) (paragraph [0045]). 

In addition and with regards to claim 20, Yamazaki et al. further teaches that the 
second heat treatment comprises the step of irradiating an ultraviolet light ("excimer 
laser") to said crystalline semiconductor thin film (see paragraph [0045]). With regards 
to claim 32, Yamazaki et al. further teaches the limitation of etching a surface of the 
crystallized semiconductor film (107) after the irradiation of said laser light to remove an 
oxide therefrom (see fig. 1D and paragraph [0046]). And with regards to claim 33, 
Yamazaki et al. further teaches the steps of treating a surface of the crystallized 
semiconductor film with hydrofluoric acid after the irradiation of said laser light to 
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remove an oxide therefrom (see paragraph [0052]); and heating the crystallized 
semiconductor film in a reducing atmosphere (nitrogen) after said treating step (see 
paragraph [0064]). 

With regards to the claimed order of method steps, it would have been obvious to 
one of ordinary skill in the art, since it has been held that selection of any order of 
performing process steps is prima facie obvious in the absence of new or unexpected 
results. In re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946). 

However, Yamazaki et al. is silent with respect to the limitation that said 
asperities are flattened by said second heat treatment. Sato et al. teaches that it is well 
known in the art to treat a monocrystalline semiconductor film in a nitrogen atmosphere 
at a temperature of about 1200 °C (col. 1, lines 45-52) or alternatively in a reducing 
atmosphere comprising hydrogen at a temperature of less than about 1200 °C (col. 38, 
lines 16-25 and 40-43). 

Yamazaki et al. and Sato et al. are analogous art because they are from the 
same field of endeavor as applicant's invention. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to include a heating treatment 
in a reducing atmosphere to flat the asperities or roughness of a surface of the 
crystallize semiconductor film. The motivation for doing so, as is taught by Sato et al., is 
producing monocrystal layer with excellent crystallinity (col. 5, lines 31-33 and 61-64). 
Therefore, it would have been obvious to combine Sato et al. with Yamazaki et al. to 
obtain the invention of claims 15-21, 24, 28, and 30-41. 
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Regarding claims 16, 19, 21, 24, Yamazaki et al. fails to teach a concentration of 
oxygen or an oxide compound is not higher than 1 0 ppm. However, it would have been 
obvious to one of ordinary skill in the art, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or working 
ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. The ordinary 
artisan would have been motivated to modify Yamazaki et al. in the manner described 
above for at least the purpose of improving the reliability of the semiconductor device. 

Regarding claim 18, Yamazaki et al. teaches that the second heat treatment is 
carried out at a temperature of 900 to 1200 °C (see paragraph [0064]). 

Regarding claims 36-41, Sato et al. teaches that it is well known in the art to 
carry out the heating step on a furnace annealing (col. 18, lines 24-26). 

Regarding claims 42-45, Sato et al. teaches that the heating step is carried out 
while exposing the semiconductor film (col. 18, lines 24-26 and 31-33). 

Regarding claims 46, 53, 56, 60, 63, 67, 74, and 81 , Yamazaki et al. teaches that 
the crystallizing step is carried out in an inactive atmosphere ("inert atmosphere") (see 
paragraph [0041]). 

Regarding claims 47, 54, 61 , 68, 70, 75, 77, 82, and 84, Yamazaki et al. teaches 
that the crystallizing step is carried out in an atmosphere containing hydrogen (see 
paragraph [0041]). 

Regarding claims 55, 62, 69, 76, and 83, Yamazaki et al. teaches that the 
crystallizing step is carried out in an atmosphere containing oxygen (see paragraph 
[0038]). 
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Regarding claims 52, 57, 59, 64, 66, 71, 73, 78, 80, 85, and 87, Yamazaki et al. 
teaches that the crystallizing step is carried out by irradiating an UV light to said 
semiconductor film (see paragraph [0038]). 

Regarding claims 89-108 and 123-171, Yamazaki et al. teach that the 
semiconductor device is a video camera, a digital camera, a projector, a head mount 
display, a car navigation system, a personal computer, a portable information terminal 
(see figure 16). 

Regarding claims 172-176, Yamazaki et al. teaches patterning the crystalline 
semiconductor (110) and forming a gate insulating film (111) (see figure 1D). With 
regards to the claimed order of method steps, it would have been obvious to one of 
ordinary skill in the art, since it has been held that selection of any order of performing 
process steps is prima facie obvious in the absence of new or unexpected results. In re 
Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946). 



Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 11 
F.3d 1046, 29 USPQ2d2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 
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8. Claims 15-24, 28, 30-115 and 123-178 are rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1-66 
of U.S. Patent No. 6,559,036 B1 1 . Although the conflicting claims are not identical, 
they are not patentably distinct from each other because U.S. Patent No. 6,559,036 B1 
essentially recites all claimed feature. For example, claim 15 of application number 
09/352,362 recites the following steps which correspond to various steps in claim 9 of 
U.S. Patent No. 6,559,036 B1: 



(a) adding an element for 
facilitating crystallization of an 
amorphous semiconductor thin film to a 
part or an entire region of the 
amorphous semiconductor thin film; 

(b) carrying out a first heat 
treatment to transform the part or the 
entire region of the amorphous 
semiconductor thin film into a crystalline 
semiconductor thin film 

(c) irradiating a laser light to said 
crystalline semiconductor thin film 



Claim 1 1 : adding an element 
including nickel. 



Claim 10, lines 3-5: wherein the 
step include crystallizing an amorphous 
or "noncrystal-containing" semiconduc- 
tor film. 



Claim 9, lines 60-62: "laser 
annealing treatment." 



1 Please note that U.S. Application 09/369,158 was patented as U.S. Patent 6,559,036. Thus, the 
previous double patenting rejection was updated to include the new status of the U.S. Application. 
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(d) carrying out a second heat 
treatment for the crystalline 
semiconductor thin film at 900 to 1200 
°C in a reducing atmosphere after the 
irradiation of said laser light 

(e) wherein asperities of a 
surface of said crystalline 
semiconductor thin film are formed by 
said laser light, and said asperities are 
flattened by said second heat treatment. 
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Claim 9, lines 65-67: "furnace 
annealing treatment at 900 to 1200 °C 
in a reducing atmosphere." 



Although this limitation is not 
explicitly claimed in the Patent, it is very 
well known in the art that irradiation of a 
laser light inherently forms asperities on 
a treated surface. Also, it is noted that 
the reducing atmosphere recited in 
claim 15 is the same atmosphere 
disclosed by applicant, hence it is 
inherent that the asperities are flattened 
by the second heat treatment. In 
addition, it is further noted that U.S. 
Patent No. 6,559,036 B1 disclosed the 
flattening effect in column 3, lines 8-1 1 . 
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9. Claim 15-16, 20-21, 28, 30-115 and 123-178 are provisionally rejected under the 
judicially created doctrine of obviousness-type double patenting as being unpatentable 
over claims 1-77 of copending Application No. 10/081 ,767 in view of Sato et al. (US Pat. 
No. 5,869,387). 

Claims 15-16, 20-21, 28, 30-31, 34-35, 42-48, 53-55, 60-62, 67-69, 74-76, 81-83 
and 177-178 of the present Application recite the steps of: adding an element for 
facilitating crystallization of an amorphous layer (which is recited in claims 6-8 of the 
copending Application); performing a first heat treatment (which is recited in claims 6-8 
of the copending Application); irradiating a laser light (which is recited in claims 6-8, 9, 
27, 38, 49, 54 and 66 of the copending Application); and carrying out a second heat 
treatment in a reducing atmosphere (which is recited in claims 6-8 of the copending 
Application). With regards to the claimed temperature range of 900 °C to 1200 °C, 
claims 4-5 of the copending Application recites the limitation of performing the second 
heat treatment at such temperature range. 

In addition, claims 6-8 of the copending Application is silent with respect to the 
reducing atmosphere. However, Sato et al. teaches that it is well known in the art to 
treat a monocrystalline semiconductor film in a nitrogen atmosphere at a temperature of 
about 1200 °C (col. 1, lines 45-52) or alternatively in a reducing atmosphere comprising 
hydrogen at a temperature of less than about 1200 °C (col. 38, lines 16-25 and 40-43). 
Therefore, it would have been obvious to one having ordinary skill in the art at the same 
time the invention was made to modify the copending Application to include a reducing 
atmosphere comprising nitrogen or hydrogen. The ordinary artisan would have been 
motivated to modify the copending Application in the manner described above for at 
least the purpose of flattening the surface of the substrate. 
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Claims 32 and 33 of the present Application recite the further step of etching the 
crystallized semiconductor film after the step of irradiating the film. This additional 
limitation can be found in claim 8 of the copending Application. 

Claims 36-41 of the present Application recite the further limitation that said 
heating step is carried out by furnace annealing. This additional limitation can be found 
in claims 11, 17, 29, 40, 56, and 68 of the copending Application. 

Claims 49-52, 56-59, 63-66, 70-73, 77-80, 84-87 of the present Application recite 
the further limitation that the crystallizing step is carried out by irradiating an infrared 
light and/or ultraviolet light. This additional limitation can be found in claims 9-12, 15, 
17-18, 21, 27-30, 32-33, 38-41, 44, 49-50, 54-57, 60, and 66-69 of the copending 
Application. 

Claims 88-1 15 and 123-176 of the present Application recite the further limitation 
that the semiconductor device is a video camera, a digital camera, a projector, a head 
mount display, a car navigation system, a personal computer, and a portable 
information terminal. This additional limitation can be found in claims 26, 37, 48, 53, 65, 
and 77 of the copending Application. 

This is a provisional obviousness-type double patenting rejection. 

Response to Arguments 

10. Applicant's arguments filed May 3, 2004 have been fully considered but they are not 
persuasive in view of the new cited reference Sato et al. (US Pat. No. 5,869,387). See 
rejections above. Please note that claims 22-23 are still anticipated by Yamazaki et al. 
(JP 10-1035469) since Yamazaki et al. explicitly teaches the required reducing 
atmosphere including a halogen element (see paragraph [0049]). In addition, the double 
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patenting rejection based on Ohtani et al. (U.S. Patent No. 6,559,036 B1) is still proper 
since Ohtani et al. claims the required method steps of irradiating a laser light and 
carrying out a heat treatment in a reducing atmosphere which inherently form the 
required smooth crystalline surface. Further, the provisional double patenting rejection 
based on copending Application No. 10/081,767 is further explained in view of the Sato 
et al. reference. Therefore, the rejections are considered to be proper. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R. Diaz whose telephone number is (571) 272- 
1727. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



JRD 
7/26/04 




